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Ormosils-PVA BOD sensing film based on oxygen luminescence
quenching
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Abstract:An organically modified si licate(ormosil)-PVA as an immobilizationmaterial for Hansennula anomala was investigated to develop an
optochemical BOD sensor for the determination of BOD.After preconditioning , the BOD sensing film can be steadi ly used for two months.The
linear fluctuant coefficient(R2)in the ranges of 0—100mg L and 0—40mg L was 0.9950 and 0.9604 , respectively.The effects of activated
concentration , temperature , pH , sodium chloride concentration and coexisting metal ions to BOD determination were investigated.
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????:2002-10-28;????:2002-12-16
????:?? 863????????? 2001AA635100???????????????????????????
?????.
????:???(1977—),? ,?????　＊?????　E-mail:xichen@xmu.edu.cn
????????????????? ,?????????(BOD)????????
????.????????????????????? BOD5 ????.? BOD5 ???
??????????? 、BOD??? 、?????? 、????? ,??????? 、???
????[ 1 , 2] .
?????? ,???????????? ,???????????????????
?????????????[ 3] .????????????????:?????????
??????????(???????)? ,?????????? ,?????? 、?? 、?
? 、?? 、???????????? ,??????????????????????? ,
????????????[ 3] .?????????????????? ,????????
???? ,????????? BOD?????? ,?????????? BOD???.?
? 23 ?? 5?
2003 ?9 ?
?　?　?　?　?　?
ACTA SCIENTIAE CIRCUMSTANTIAE
Vol.23 , No.5
Sep., 2003
DOI :10.13671/j.hjkxxb.2003.05.023
????????? BOD???? 、??????????.1977? Karube[ 4] ??????
??????????????????????? BOD.??????????????
?????????????.???????????????????[ 5] 、???[ 6] 、?
??????[ 7] ????????[ 8] ?.??????????? PVA ?? ,??????
????? ,?????????????????? ,? PVA ?????????.???
???? ,??????????????? ,???????.????????????
? ,??????????? PVA ???????????????????? ,????
?????????? ,??????????? BOD??????.????? ,????
? BOD???????? BOD??????????????????.
1　????
1.1　??
GD-1??????(????????????),????? , R928 ?????
(Hamamatsu , Japan),Echrom98?????????(?????????????),WH-2?
??????(?????????).
1.2　??
????????????????(TMOS)(???)??????(??)?????
??? ,????????(Me-TriMOS)?? Fluka(Switzerland),?????? Aldrich(USA),
4 ,7-???-1 ,10-?????[ Ru(dpp)2+3 ]???????????????????.
5%PVA ???:??????????? , ???????? 5%(W V)? PVA ?
??.???????(pH=7.2)?KH2PO4 ?Na2HPO4(?????)??.BOD????:?
????????(?????)? 0.0750 g ,?????????? 100 mL(GGA ??),?
BOD?? 1000±185mg L.?????????.????????????.
1.3　?????
??:??????(????????);?????:?????(12Brix ??? 1.0 L ,
?? 15.0 g);????:?????????????????? ,25 ℃????? 24 h ,?
3000 r min???? ,???????? 3??? 、?? ,?????.??????????
????.4 ℃?????.
1.4　????????????
????:???????? TMOS ? Me-TriMOS ? 5 mL ?????? ,?????
[ Ru(dpp)2+3 ] ? THF ?? ,???? 1 min? ,??????? 0.01mol L HCl ,60℃????
??????? 3 h .??????????????????????????? ,???
?? 12 h??[ 9] .
????:???????TMOS ?Me-TriMOS?5mL ?????? ,????????
?0.01mol L HCl ,?????? 1 h.??????? 5%PVA?????????? ,??
????????.?????? ,????????????? ,?????????.
1.5　?????????????
BOD?????????????????????.????????????
(LED , λmax=460 nm)????????????? ,?????????????????
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Fig.1　Flow chart of optochemical BOD sensor
??????.?????????????????
????????? ,?????????????? ,
?????? ,?????(? 1).?????????
? ,?????????????????? ,????
?????? ,??????????.??? LED??
?? 90°?? ,?????????????? ,???
??????????.
????:?????????? ,???????
????????.?? ,????????????
GGA???? ,???? 、?????????????
? ,??????????????????? ,???
??????????? ,????????????
????? ,??????????????????
??????.????????????? ,???????????????? ,???
BOD????? ,??????????????.
2　?????
2.1　?????????
????? 3????????:??????? 、PVA ????????????-
PVA???.?????? ,????????-PVA?????????????? ,???
? ,????PVA????? ,???????? 、?????????(? 1).?? ,???
?????????-PVA???????????.
? 1　???????????
Table 1　Comparation of different immoblization methods of Hansennula anomala
???? ??? ??????＊ ,min　　 ????
????? TMOS 、Me-TriMOS 、?? ～ 60　　 ?? ,????????
PVA??? PVA 、?? ～ 10　　 ????? ,???????
????????-PVA ??? TMOS 、Me-TriMOS 、PVA、?? ～ 15　　 ?? ,????,???
　＊??? GGA???????????????????????.
2.2　????????-PVA??????
PVA???????????????.????:??PVA???TMOS 、Me-TriMOS?
????????????? PVA???????? ,???????;? TMOS 、Me-TriMOS
????? ,????? PVA?????????????????? ,???????? ,
???????? ,??????.
?????????????.????????????? ,???????????
?? ,?????????????? ,?????????????????? ,????
????????????? ,?????????????????????.
??????????????? ,??????????????????????
????? ,??????????????????.
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2.3　??????????
2.3.1　??????　???????? 4℃????? ,?????????? ,???
?.???????????????????GGA???????.?????? ,???
?????? ,????????????.?? 30℃、pH 7.2?????????????
?? BOD?100mg L GGA??????????? 2.?? CGGA=200mg L???????.
? 2　???????????????????
Fig.2　Effect of activated concentration on microbe membrane
? 3　?????????????????
Fig.3　Effect of Temperature on microbe membrane
2.3.2　?????　????????????(pH=7.2),??? BOD?? 100 mg L ?
GGA?????????????.????(?? 3).????????? ,??????
?????????? ,???????????? ,???????????????.?
??????? 、??????????? ,?? 30℃???????.
? 5　NaCl ????????
???????
Fig.5　Effect of NaCl on
microbe membrane
? 4　pH????????
???????
Fig.4　Effect of pH on microbe
membrane
2.3.3　pH ???　????????????????-???????? ,??????
??? pH????????.? 4??????? 30 ℃??? pH ????? BOD? 100
mg L ?GGA???????.pH?? 4.5—9.0??? ,????? pH?????????
?????.?????????? sol-gel-PVA ?? ,???????? sol-gel-PVA ???
???????????? ,??????? O2 ?????? ,????? H+??? sol-
gel-PVA????? ,???
??? ,????? pH ??
?????? , ?????
?????? pH ????
?.?? BOD??????
?????????? ,?
????????????
?? ,?????????.
2.3.4　????? 　??
? 30℃, pH7.2?????
? ,???? BOD ?? 100
mg L ? GGA ?????
NaCl?????????.
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??????:?NaCl???? ,??????????? ,??????.???????
???????? ,NaCl????????? ,?????? ,?????????????
?.NaCl????????????? 5(??NaCl%??????).
2.3.5　???????　??????? 30℃, pH 7.2?????????? ,?????
BOD??GGA?????????.?? 2???? ,???????? GGA??????
1∶10? , Ag+?????????????? ,Pb2+?????????????? ,???
??????????????10%,??????????????.Ag+?Pb2+????
??? ,??????????????????????????????????? ,?
??????? ,???????????????.
? 2　?????????
Table 2　Effect of some coexisting metal ions
M n+
ΔI Io
(×100%) M
n+ ΔI Io
(×100%) M
n+ ΔI I o
(×100%) M
n+ ΔI Io
(×100%) M
n+ ΔI Io
(×100%)
Al3+ 7.78 Fe3+ -6.98 Mg2+ -3.68 Ba2+ 6.97 Ca2+ 3.85
Cu2+ -1.45 Zn2+ 3.95 As2+ -4.47 Bi+ 0.85 Mn2+ 6.99
Sr2+ 3.73 W6+ 4.26 V 4+ 3.05 Ni2+ -6.13 Sn2+ -3.51
Co2+ 0.45 Cd2+ 5.03 Mo6+ 0.93 Se6+ -6.65 Li + 7.53
Cr3+ -1.60 Ti 4+ -5.88 Pb2+ -14.44 Ag + -81.10
? 6　???????
Fig.6　The reproducibility of microbe membrane
2.4　?????
2.4.1　???　????? 30℃???? pH=7.2?
??? BOD ?? 100 mg L ? GGA????????
(?? 6).?????? 7????????????
??????????? 2.54 %,???? BOD5 ??
????????? ,??????????? BOD?
?????.
? 7　????????
Fig.7　The stability of microbe membrane for two months
2.4.2　??? 　????????????(T =
30℃, pH=7.2)???????? 2???????.
??????????GGA??????????????? ,??????????(?
?7).?????? ,???????????????????? ,??????????
??????.
2.4.3　????　?????????????? BOD???? , T =30℃, pH=7.2??
???? ,??? 0—100mg L 、0—40mg L????
?????????????? ,???? 8 ,? 9 ,
? r ???? 0.9950 ? 0.9604.?? , ????
GGA????? ,????????(dI dt)???
????????????????.?????
??????????? ,??????????
???? 10%?? ,?????????????
?(? 3).
6875 ? ????:????????????-?????????? BOD???
? 8　??? 0—100 mg L?????
Fig.8　The responses to different concentrations
of GGA in 0—100 mg L
? 9　??? 0—40 mg L?????
Fig.9　The responses to different concentrations
of GGA in 0—40mg L
? 3　???????????
Table 3　Determination of samples using microbe membrane
????＊ ??? , mg L ??? ,mg L ?? , mg L ??? , %
1 35 36.78 1.78 5.09
2 55 55.74 0.74 1.35
3 75 67.79 -7.21 -9.61
　＊???????????????GGA ??,??? pH 7.2????????
　　??????????? ,????????? ,?????? 1%,????? ,???
??????????? 30min ,?????????????????.
3　??
??????????????? ,????????????? ,?????????
?-PVA???????? ,????????? 、???? 、?????? BOD????.?
?????:?????????????????? BOD??????????????
?.?????????? 、?? 、pH 、???????????????????? ,???
????????????????.??????????????? 、???????
BOD?????????????.
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